Glycosphingolipids internalized via caveolar-related endocytosis rapidly merge with the clathrin pathway in early endosomes and form microdomains for recycling.
We have previously demonstrated that glycosphingolipids are internalized from the plasma membrane of human skin fibroblasts by a clathrin-independent, caveolar-related mechanism and are subsequently transported to the Golgi apparatus by a process that is dependent on microtubules, phosphatidylinositol 3-kinase, Rab7, and Rab9. Here we characterized the early steps of intracellular transport of a fluorescent glycosphingolipid analog, BODIPY-lactosylceramide (LacCer), and compared this to fluorescent transferrin (Tfn), a well established marker for the clathrin pathway. Although these two markers were initially internalized into separate vesicles by distinct mechanisms, they became co-localized in early endosomes within 5 min. These results demonstrate that glycosphingolipid-containing vesicles derived from caveolar-related endocytosis fuse with the classical endosomal system. However, in contrast to Tfn, internalization and trafficking of LacCer was independent of Rab5a, a key regulator of transport to early endosomes. By taking advantage of the monomer/excimer properties of the fluorescent lipid analog, we were also able to visualize LacCer segregation into distinct microdomains of high (red emission) and low (green emission) concentrations in the early endosomes of living cells. Interestingly, the high concentration "red" microdomains co-localized with fluorescent Tfn upon exit from early endosomes and passed through Rab11-positive "recycling endosomes" prior to being transported back to the plasma membrane. These results together with our previous studies suggest that glycosphingolipids internalized by caveolar endocytosis are rapidly delivered to early endosomes where they are fractionated into two major pools, one that is transported via late endosomes to the Golgi apparatus and the other that is returned to the plasma membrane via the recycling compartment.